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Fighting Income Tax Evasion with Positive Rewards:

Experimental Evidence

1 Introduction

Sun and Wind once had a fierce argument over whaldvbe the more powerful. As they
were arguing, they saw a man walking on a secludad wearing a hat and a coat. It so
happened that they agreed to demonstrate theirrpawesach other by convincing the said
man to take off his hat and coat. Immediately thmd\started blowing toward the man.
However, once the man realized that the Wind wawipblg, he pressed his hat a bit stronger
to his head and tightened his coat. So the Wind lalebit harder. But the harder the Wind
blew, the more the man pressed his hat to his Aeddightened his grip on the coat. Finally,
the Wind had no choice but to concede that he cootdconvince the man to take off his hat
and coat. Then, when the Sun took its turn sheeshtd the man and sent her warm rays to
him. As the Sun was shining and the man felt thenways of the Sun he decided trying to
do without his hat. The Sun continued to smile ahthe and the man, being happy with
wearing no hat, finally decided to take off his cas well.

The problem of tax evasion is usually approacheal ‘Wind’ fashion, that is, tax evasion
is fought with negative sanctions such as finesvan imprisonment for non-honest taxpayers
(e.g. see Allingham and Sandmo 1972). However,esscof these measures has been rather
limited (e.g. see Schneider and Enste 2000; FrdyJagen 2001; Christie and Holzner 2006;
Pickhardt and Sarda 2006). To this extent, the @&uwhWind fable motivates the general idea
of the present paper: Does the additional optiogivihg positiverewards to honest taxpayers
allow for designing a mechanism that eliminatestdeast significantly reduces tax evasion?
In fact, the purpose of this paper is to develophsa mechanism and to test run it in an

experimental setting.



The paper proceeds as follows. The next sectionigige some background on tax evasion
and positive rewards. Section three introducesettigerimental design. Section four deals
with strategy issues, section five provides expental results and the final section offers

policy recommendations and concludes.

2 Background

Following Gary S. Becker’s (1968) work on the eamincs of crime and Arrow’s (1970) work
on optimal portfolio analysis under uncertaintyliddham and Sandmo (1972) developed the
first model of rational, utility maximizing taxpaggemaking their decisions under uncertainty.
They conclude that an increase in deterrence paeasnes.g. probability of detection and
level of the penalty on undeclared income, willp. always lead to an increase in actually
declared income. Yet, the theoretical analysis bingham and Sandmo (1972) has been
criticized on the grounds that their findings acg¢ im line with empirical evidence on income
tax compliance. For example, based on real valfigsxation and deterrence parameters,
Alm, McClelland and Schulze (1992, p. 22), arguat tindividuals pay more taxes than
expected utility theory suggesthey conclude that some other factors inevitabfiuence
income tax behavior. Such factors are discussadexample, as ‘appellation of informal
penalties’ (e.g. see Hasseldine and Kaplan 199@lelfe 1989), and ‘positive strategies or
appeals to conscience’ (e.g. see Slemrod, Blumerghd Christian 2001; Blumenthal,
Christian and Slemrod 2001; Hasseldine and Bebtin@©91). In fact, a large fraction of
relevant literature is devoted to the question ofyvpeople pay taxes. As a consequence
reciprocity, characteristics of the tax exchanggitimacy and respect between taxpayers and

tax authorities, moral or a sense of civic duty eoasidered as important aspects in tax

! Assuming that individuals have a low relative réslersion, they conclude that less than 14% of aotaames
should be declared. In fact, risk aversion hastibreased to extreme values to end up with neakstic
figures of 70% to 90% of income declared.



compliance level explanations (e.g. Feld and Fr@§22 2003, 2007; Andreoni, Erard and
Feinstein 1998). Bazart (2000, 2002) provides aprehensive overview concerning relevant
literature, Torgler (2002) surveys the literatureexperiments dealing with tax moral and tax
compliance and Slemrod and Yitzhaki (2002) offemare general overview regarding tax
avoidance, tax evasion and tax administration.

Positive incentives for honest taxpayers are a ewatpvely new issue. In the early
nineties, Falkinger and Walther (1991) introducemsifive rewards as a complementary
measure besides traditional deterrent measuresy $hew that the combination of the
deterrent system (i.e., a penalty on evaded tai) wipecuniary reward (i.e., a reward per
dollar of paid taxes) is welfare improving in compan with a pure deterrent system as
described in Allingham and Sandmo (1972). One ¢smfend early attempts to give a role to
positive rewards in some studies focusing on optitaaation design such as the ones
developed by Mookerjee and Png (1989), Cremer aalav&i (1996), Chandar and Wilde
(1998), and Boadway and Sato (2000). The aforemesdi theoretical works have been
complemented by empirical research. Some studies fewused on the impacts of rewards
compared to punishment in cooperation issues @eg. Andreoni, Harbaugh, Vesterlund
2003; Halloran and Walker 2004); some focused ty@n the tax evasion problem.

Regarding the tax evasion problem, positive rewavdee first tested experimentally by
Alm, Jackson, McKee (1992), who allowed for difigreéeward schemes. Honest taxpayers
could then either participate in a lottery schemeatiernatively, could receive a fixed lump
sum reward. Their conclusion confirmed the efficigrof positive incentives on taxpayers’
tax compliance and underlines the efficiency adsgatof the lottery scheme in ensuring
honest reporting. Moreover, Torgler (2003) providaud experimental test of the relative
impact of various factors (fiscal exchange, mouasson, etc.), including positive rewards, on
tax compliance. This field experiment was conduatedosta Rica with taxpayers having

different professions. The highest rate of tax clempe was achieved, in this experiment,



under the positive reward scheme. It is worth mptihowever, that the analysis of tax

compliance regarding the control variable ‘gendid not show any considerable difference
between male and female subjects. In contrasttebdts presented in section 5 do indicate
gender effects.

More recently, Feld and Frey (2007) have descrilled characteristics of the
psychological tax contract existing between taxpaysd tax authorities and emphasized the
need for a joint use of negative and positive itiges. Crowding theory (see Frey 1997)
already justifies the use of a well designed comtbom of negative and positive incentives
with the heterogeneity of taxpayers’ types and watidns? The theory assumes that any
external action, positive reward and/or deterremmes undermine or negatively affect the
intrinsic motivation of the taxpayer to pay hisdaxf they are perceived to be intrusive. The
issue is then to design a mechanism that will vegdeed as supportive and that would then
raise intrinsic motivation and, as a consequermag to more tax compliance.

Thus, in line with the benefit principle of taxatiothe tax exchange establishes a link
between the taxpayers’ contributions and the gawemal provision of public goods (see
Pickhardt 2006, 2005b). To this extent, the pravisof public goods may favor taxpayers’
honesty and Alm, Jackson and McKee (1992), as a®lAlm, McClelland and Schulze
(1992) provide some experimental evidence that auppthis view. Yet, although the
provision of public goods may be considered as stipe reward for taxpayers, it must be
stressed that due to nonrivalness in consumpticimeimpossibility of applying the price-
exclusion principle, non-honest taxpayers may befreim the provision of public goods in

exactly the same way as honest taxpayers do. Tdreref is worth analyzing the influence of

2 The heterogeneity of taxpayers’ types refers ® fdct that the global population is made of horsesd
dishonest taxpayers. Measures described in thenaémiork of Allingham and Sandmo are specifically
designed to discourage dishonest taxpayers wittangidering the sub-population of honest taxpaygesides,
being audited may have high psychological costsafohonest taxpayer and this is what Motivationviiog

Theory refers to.



positive rewards that accrue exclusively to putedyest taxpayers and in a way that avoids
any deviation from honest reporting due to soaétraction (e.g. see Becker, Buchner and
Sleeking 1987; Spicer and Becker 1980).

In principle, the experimental design which we anltice in the next section follows these

routes, but with some modifications.

3 Experimental Design
The next subsection gives a general overview ofdisign and the following subsection
introduces procedure details and links the desaghllingham and Sandmo (1972) as well as

to the design of Alm, Jackson and McKee (1992).

3.1  General Aspects
Sessions were conducted in a non-computerized rfpapuek pencil’ fashion at the Chemnitz
University of Technology, Germany and at the Ursigrof Montpellier, France. A typical
session lasted about 90 minutes. Subjects werendiram first year students of the business
administration and economics faculty. There wereesesubjects per session, with five
subjects participating as ‘acting subjects’, onkjett performing the role of the ‘institution’
and another subject performing the role of the fgulgood calculator. The two roles
‘institution” and ‘public good calculator’ were germed by subjects with a view to keep the
process transparent and credible for the actingestsh

Each of the five acting subjects received an endemtnor income of 100 tokens per
round, i.e.W = 100, and was told that according t@enerally accepted rulae or she is
supposed to give up 20 of the 100 tokens in eachddoy submitting these 20 tokens to a
third party called ‘institution’. But it was madéear in the instruction sheet that, in principle:
(i) each subject may choose any integer from thegar interval [0, 20], (ii) compliance with

the ‘give-20-rule’ is randomly audited by the imstion and (iii) a penalty applies, if it is



found that a subject has not acted according tautee In the first block of six rounds all
voluntary tax payments to the institution plus ecéal payments (reimbursement and penalty)
due to an audit are pooled together according ¢ertain technology and paid back to the
subjects as a public good. The second block ofairds is then characterized by an increase
in the detection or auditing rate. However, sulgemn freely choose between this higher
auditing rate and a lower auditing rate. To encgerapting for the higher auditing rate, there
is a positive incentive in form of an individualtery winning for purely honest taxpayers.
Finally, the third block is characterized by anre®se in the tax rate on undeclared income
(i.e. the penalty rate).

Regarding monetary incentives each subject receavesthow-up fee of five Euro. In
addition, one of the five acting subjects was raniyoselected at the end of the session and
received one percent of his or her total earnings the 18 rounds in cash. This total amount
ranged from about 20 to almost 30 Euro. The insdituand the public good calculator
received another five Euro as compensation fobeotg able to participate in the one percent
cash scheme. Monetary incentives were mentionetheninitial instruction sheet and, in

addition, explained by the experimenter beforeetkgeriment started.

3.2  Procedure

After seating subjects conditions of anonymity wexgpected in all sessions. In addition, the
‘institution’ and the ‘public good calculator’ weigways visually separated from the five
acting subjects, so that any kind of identificatweas impossible. Each acting subject received
an instructions sheet, an earnings record sheetaasubmission form (see appendix). The
‘institution’ and the ‘public good calculator’ raged the same instructions as the five acting
subjects and some additional instructions explginineir specific role and job in the
experiment, they also received specific record tshe&ll subjects were told to read the

instructions sheet quietly. When everybody had shied readings the experimenter



summarized the instructions orally and answeredstiues. The experimenter also asked
subjects a few questions to check whether they fo#lgf understood the instructions.
Thereafter, the experimenter assigned an ID-Nunfbetio 5) to each acting subject. The
instruction sheet also informed subjects that timeeks of six rounds each would be played
and that they would receive new instructions afterh block. Again, at the beginning of each
block questions were answered after each subjelctimiahed readings.

First Block: At the beginning of each round subjects chooseatheunt they wish to
contribute to the ‘institution’ and simultaneousicord this amount on their earnings record
sheet and the submission form. Subjects are suggossontribute 20 tokens of their income
of 100 tokens, but may in principle choose anygatefrom the integer interval [0, 20].
Hence, the tax raté), on declared incomeX, is ¢ = 0.2. Yet, for simplicity we have chosen
the amount of tax du@X, as the actual decision variable, rather tKeas in Allingham and
Sandmo (1972). But a8 is exogenously given and constant, the actualsaetivariable
remains declared incomx, with X = 20 implyingX = WanddX = 0 implyingX = 0.

Subjects place their submission forms face dowimant of them, with their ID-Number
(1 to 5) written on the back of the form, and tkpeximenter collects these submission forms.
Next, the ‘institution’ applies its auditing schemghat is, the subject representing the
‘institution’ tosses a coin. If the coin shows tale auditing takes place. However, if the coin
shows its face value one card, in the first blasldrawn from a set of cards with numbers 1
to 5, which are taken from the popular UNO card garand the subject with the
corresponding ID-Number is audited. Hence, eacliestimay be selected for auditing with
the probabilityp = 1/2- 1/5 = 0.1. During an audit the institution leaths true income of the
audited subject. If the institution finds that thebject has contributed less than 20 tokens, the
tax rate on non-declared incomes 0.3, is due. The institution records any amouaius on

the relevant submission form and passes all fomm® ohe ‘public good calculator’.



The subject representing the ‘public good calculateen calculates the public good payoff,

G, according to equation (1) in the first block:

(Zn:Ci+R+PjE—%:G , (1)

i=1

where the sum o€C; denotes the voluntarily declared contributions bffige subjects,R
refers to the reimbursement of evaded Riis the penalty paid by the audited subject if fbun
to be a tax evadey, can be interpreted as an efficiency parameterraisgdthe number of
acting subjects. The calculation procedure in @presents a modified version of the
aggregation technology ‘average’ and coincides it technology ‘summation’ for the
special case of = 1 (see Cornes 1993). The total public good paysfthen accrues

simultaneously to all acting subjects accordin2io
G=G=Gy=... =G, i=1,2,..n (2)

whereG; refers to the public good payoff received by itk subject (see Samuelson 1954;
Pickhardt 2006). Onc@ is calculated, the experimenter annourGdsy writing G on a board
so that all acting subjects can rec@an their earnings record sheet. Thereafter, thagc
subjects calculate their total earnings of thahtburhe next round then starts in exactly the
same way as the first round with the experimentgribduting a new submission form to each
acting subject. After a total of six rounds theffinlock is completed.
Second Blockin principle, the six rounds of the second bloak am in much the same way

as in the first block. The major difference is thgoduction of a lottery scheme where lottery

winnings serve as a positive reward for purely lsotex payers.
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In particular, we allow subjects to choose freetywieen a low value gf and a somewhat
higher value op. If they wish to choose a low value pthey need to join the ‘beta-group’,
and if they wish to choose a somewhat higher vafyethey need to join the *alpha-group'.
Coins are therefore tossed separately for the t@opsg. The procedure for the beta-group is
exactly the same as in the first block, thatoise card is drawn from a stack of UNO cards
representing the ID’s or the beta-group membersyvd¥er, if an audit takes place in the
alpha-grouptwo cards from a stack of UNO cards representing lihigaagroup members are
drawn and the submission forms of the corresponduigjects are audited. To motivate
subjects to join the alpha-group, their members eargtled to participate in the lottery
scheme. In particular, alpha-group subjects thataardited (i.e. either one or two) and are
found to be in full compliance with the ‘give-20ley that isC; = X = 20, are entitled to
continue with participating in the lottery schenieboth audited subjects are entitled to
continue, one card is drawn and the subject wighcthrresponding ID-Number wins a lottery
payoff, L, of 72 tokens. Note, however, that according joafdy lottery winning is deducted
from total revenue and, therefore, actual lottenynings will reduce the amount of the public

good,G.

(Zn:Ci+R+P—Lj%=G, (3)

i=1

Yet, if there is no audit, there is no lottery amal member of the alpha-group receives the
lottery payoffL. This procedure ensures that the lottery payoffis paid to purely honest
taxpayers only. Also, it is worth noting that thébgects in both the alpha- and the beta-group
are no longer faced with a decision under risk, rhiee probability of auditing is known, but
with a decision under uncertainty as in the reaftldvoThis is because the probability of

auditing now depends on how many subjects joiratpba- or beta-group, so that with= 5
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=Ny + Ny, p-alphais: 0.5 (2/ny) O ny= 2 and 0.5 (1/ny) for ny = 1, and thus can vary from
0.2 to 0.5, whereagsbeta is: 0.5 (1/ny) O n,, and can vary from 0.1 to 0.5.

Third Block: The third block is run in much the same way ash gecond block. The only
difference with the second block is that the pegnadtte is increased from 50 percent of
evaded tax to 100 percent of evaded tax, which aitsdo a tax rate on undeclared income of
n=0.4.

Finally, it may be worth noting that apart fromfdiences in parameter values, our design
differs in two aspects from that of Alm, Jacksoml dficKee (1992). First, in our design all
subjects receive a fixed and equal income, whesahgect income is variable over a certain
range in Alm, Jackson and McKee (1992). Seconduinlottery sessions the probabilities of
auditing and lottery winnings are determined endogsly over a certain range, but are fixed

in Alm, Jackson and McKee (1992).

4 Strategies

Our theoretical background is in line with Allinghaand Sandmo (1972) and Yitzhaki’'s
(1974) extension that introduces a penalty on whpaxes in contrast to Allingham and
Sandmo’s penalty on undeclared incohie.particular, we follow Allingham and Sandmo by
using their notation and specify a Von-Neumann-Masgiern utility function of the same
kind, but with two differences. First, we use ahn utility function rather than a concave one.
Second, following the design described in the pieae section, a public good is provided
(see equation (4), third term) that benefits tagpayand evaders alike. Thus, equation (4)
represents the indirect expected utilEy), of the risk neutral representativéh subject in the

experiment:

% In the experiment we assume a tax rat of0.2. Now denote by the sanction rate, with= 0.5. Hence, any

evader who is audited and detected has to([m/y: -0X, ) + 3(6 W-6 X ) = (9 + g)( W- )i(). Thus,

m=(6+s8)=0.3.
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EU, = (1- ) (W-0X)+p[ W-8 X-71( W= )]

{ex +92x +p{ - +7TZ(W X)D%}

(4)

wherep is the probability that the subject or taxpayemiglited by the institution or tax
authoritiesWis the exogenously given endowment or income whidmown by the subject,
but not by the institutiong is the constant tax rate on declared incokés the income
actually declared by the subject and, as notedggltbe subject’s actual decision variabte,
is the constant tax rate on undeclared incomeudod: (i) reimbursement of evaded taxes
(which corresponds tR in (1)), and (ii) penalty on unpaid taxes (whigrresponds té# in
(1)), and the index denotes what the other four subjects in the groag oontribute to the

public good. The first order derivative of (4) is:

OEU,

L= -6~ p) - p8+ T+ (6 pn)ﬁ (5)

Setting (5) equal to zero and rearranging yields:
prr=6 . (6)

If condition (6) holds, any rational, expectedititimaximizing subject is indifferent between
tax compliance and tax evasion, but forz>8 (6a), it will fully comply with its taxes and
for, prr< @ (6b), it will fully evade its taxes. Hence, thadar contribution environment of
the experiment allows for corner solutions onlys@ldespite the provision of a public good,
with the given parameter values, rational, expeatd#dy maximizing subjects will continue

to fully evade taxes, because they are trappedpmsaner’s dilemma in which the dominant
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strategy is not to contribute, that is, declarenimg voluntarily withX; = 0. Then, with
parameter values set@at 0.1,8 = 0.2,77= 0.3,4 = 3, W= 100 andch = 5, it follows from (4)

that the expected payoff in the first block is 16kens:
EU; = (0.9) (100)+ 0.1(70)+ [(3+ 12) - 3/ = 106 (7

where the public good contributions come from exg@@nforced payments due to audits. In
the second and third block, the probability of amliadepends on whether the subject has
joined the alpha- or beta-group and on how manygrolubjects have joined these groups.
With n = 5 subjects, six alternative subject allocati@ne conceivable and the expected
payoff per subject and round must be calculate@&oh allocation and each group separately.
Table 1 gives an overview with respect to the coradde allocations in each of the three

blocks.
*** Insert Table 1 about here***

Essentially, the expected payoff of a subject @ dlpha-groupEUs,, is calculated according

to (8):

EU, :{(1_pa)(\N_@(ai)+pa[W_@(ai - (W - xai)]}
e[S ox, + gmw - x,) + 30, 0%, + PO xb,->)—¢L]B§ ®)
[oma]

a

wheren, denotes the number of subjects in the alpha-grodppadenotes the probability of

either tossing a coin or drawing a card from akstddwo cards, withp = 0.5. Note, however,
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that the first term in (8) can be simplified ifist assumed that all subjects in the alpha-group
declare their true income, WitV = X,;. In general, this assumption can be made becawse a
rational, payoff maximizing subject will join thdpha-group only if it is prepared to declare
its true income for otherwise the subject cannot thie lottery and would be faced with a
higher probability of an audit compared to the klgtaup, as two cards rather than just one
card are drawn from the alpha stack. Hence, fopksity, the first term in (8) can be reduced

to the certain payoff from declaring the true in@nhhis is shown in (8a):

EU, =(W-6X,)+|> 60X, +¢n(\N—xb,-))—¢L]B§+[¢G§ij (82)

with: W= Xy O i,ij =0 0j,andn, =2

The second term in (8a) denotes the expected papaffthe public good. Within the squared
bracket, the first term denotes the sum of volyntax payments from the alpha-group (which
will be certain), the second term denotes the egpeenforced tax payments (reimbursement
and penalty) from the beta-group. The probabilityhe enforced tax payments is simply that
of tossing the coin in the beta-group, becauskeifd is an audit the audited subject will be a
tax evader who has declared no income at all, X4tk 0. In fact, it can be assumed that only
tax evaders will join the beta-group because atignal, payoff maximizing subject who is
prepared to fully declare its true income will jdive alpha-group and, for the given parameter
values, any rational, payoff maximizing subjecttlve beta-group will choose to declare no
income at all. Hence, there will be no voluntary payments from the beta-group. The third
term within the square bracket refers to the Ilgteayment that will be made with the
probability of tossing the coin in the alpha-grobpcause the lottery wining will be paid

out whenever there is an audit in the alpha-group.
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Finally, the third term in (8a) denotes the expeqgiayoff from the lottery, where the firgt
denotes the probability of an audit due to tossing coin, the term 2{ndenotes the
probability that the-th subject is drawn if two cards from the alphacktare drawn, and the
second¢g denotes the probability that theh subject’s ID is drawn from the stack of two
cards representing the ID’s of the two audited etilsj participating in the lottery. Note,
however, that (8a) is defined only foy > 2, because fam, = 1 the second term is reduced to
just: @ L.

The expected payoff of a subject in the beta-gisuwgalculated according to (9):

EUp = 0= 0,)W - 0Xy) +,0th_9ij — (W - ij)J

9
50Xa+ 30Xy +¢”(W‘ij))‘¢'-]% ¥

+

where, denotes the probability of an audit in the betaugr with:¢ - 1/n,, which compares
to o= ¢ - 2/n, for the alpha-group in (8). Fop = 5 equation (9) corresponds to (4).

Now consider Table 1 again. For example, the ewgegayoff of allocation AOB5,
second block, where all five subjects are in th@adgeoup is exactly the same as in the first
block. Also, in allocation A1B4, second block, whamne subject is in the alpha-group and
the remaining four are in the beta-group, expectedrevenue of the government from the
alpha-group membeis: (1/2- 20 + 1/2- (20-72) =) —16 tokens, and from the beta-group:
(1/2- 0 + 1/2- 30 =) 15 tokens. Thus, overall expected net regeénu-1 token and, therefore,
no public good can be provided in allocation A1B4he second block (see Table 1).

To analyze optimal behavior patterns under theetgtscheme, we first consider the
second block, and suppose again that all subjeetsnahe beta-group, i.e., allocation AOB5.
Each single subject has an incentive to join thhalgroup, if all others stay in the beta-

group, because with an expected payoff of 116 t®Kahocation A1B4), the subject joining
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the alpha-group would be better off. Yet, if alhets also join the alpha-group each subject
would be even better off with an expected payoft25.6 tokens (allocation A5B0, Table 1).
Hence, if all subjects are in the beta-group (allmn AO0B5), each subject has an incentive to
join the alpha-group irrespectively of what theasthdo. Likewise, irrespectively of what the
subject under consideration does, all others haveneentive to join the alpha-group (see
Table 1). Moreover, if all subjects have joined #hgha-group no subject has an incentive to
deviate and rejoin the beta-group or pursue a koieep’ stratedy because in both cases
the expected payoff would be lower than in allarathA5BO, that is, 120.4 tokens (A4B1) or
124 tokens (A4_1BO0) for the ‘black sheep’ case (Balele 1 and Figure 1). Thus, allocation
A5BO represents a Pareto-optimal Nash-equilibritnmyhich every subjedully contributes

its taxes.

Regarding this full contribution equilibrium the pected net revenue of the government
would be 64 tokens per round and the forgone 36ériekp - L) due to the lottery could be
interpreted as information rent which needs to did po subjects or taxpayers in exchange for
revealing their private information concerning th&ixable income. Hence, for the given
parameter constellation, any government that esgetal income tax evasion in excess of 36
tokens per round (i.e., on average 7.2 tokensrividual), for the given parameter values,
could benefit from the introduction of the lottescheme. Moreover, regarding a full
contribution equilibrium it must be stressed thathvihe given parameter values, condition

(6) indicates that a detection rate in excesg of 0.66, or alternatively, a penalty rate in

* The termblack sheep’ strategyefers to an allocation in which a tax evader gothe alpha-group. This
allocation is denoted as A4_1B0, which means thetet are five subjects in the alpha-group, fourelsbrones
and a non-honest one. This may make sense ondhadg that the probability of detection is lowethe alpha-
group than in the beta-group. For example, in alionn A4B1 the probability of detection in the begt@up isp

= 0.5, but just 0.2 if the subject joins the algjtaup as a ‘black sheep’. Payoffs associated withagk sheep’
strategy are shown in Table 1 in italics. Alsofalows that for tax evaders the probability of &urd, p,
actually varies only from 0.1 (for B5) to 0.25 (#82) and is, therefore, not identical with the ramdp-beta, i.e.
0.1t0 0.5.



17

excess of 1,000 percent of evaded tax,x.2.2, wouldc.p. also establish a full contribution
equilibrium. But establishing a full contributiom@librium with just one parameter may not
be cost efficient. In fact, the costs associateith wi> 0.66 may be too high, or a penalty of
more than 1,000 percent on evaded tax,2, may be so high that it is not enforceable and,
therefore, may not represent a real threat. Momedee psychological reasons individuals
may react differently to each parameter variationl, atherefore, a revenue maximizing
combination of the four instruments ‘penalty ratdetection rate’, ‘public good’ and ‘lottery
scheme’ may exist where each instrument play®leshy assuming a non-zero value.

In the third block, as noted, the penalty rate weded tax is raised from 50 percent to 100
percent, and the tax rate on undeclared incontbaseforer = 0.4. As shown in Table 1, the
higher penalty rate increases the incentive of eaufle subject to join the alpha-group, but
only at the margin. This is because the negatifecebf the higher penalty on the expected
payoff from full tax evasion is compensated to s@re&ent by a higher public good payoff
(see Table 1). This effect results from incorpogtithe revenue of the penalty into the
calculation procedure for the public good payoft@ading to (3). Hence, removirig from
(3) would help a government to establish a full tabation equilibrium and, because no
penalty would be paid once such equilibrium isld&thed, no welfare loss would result from
removingP from (3). In any case, it must be emphasized thatpenalty increase does give
an economic incentive to change the behavior pattethe third block in comparison to that
of the second block.

To summarize, with parameter values specified asrdeed above, rational and utility
maximizing individuals would fully evade their taxen the first block. In contrast, rational
and utility maximizing individuals would have arcantive to fully pay their taxes in both the
second and third block. This is because of thedutction of individual lottery winnings for
purely honest taxpayers and because a public gopdovided. More precisely, if a subject

deviates from honestly declaring its true inconte increase in expected individual base
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payoff does not compensate the decrease in expéattedy winnings and the expected
individual public good payoff. For example, considable 2, second block, allocation A5B0
versus A4B1. With respect to the deviating subjine,increase in expected base payoff from
80 to 85 tokens does not compensate the drop iectaqb lottery payoff from 7.2 to O tokens
plus the drop in expected public good payoff froB43to 35.4, as the net change in total

expected payoff is -5.2 tokens.

5 Results

Results of a total of nine sessions are presentd@lble 2. Five of these nine sessions were
conducted in Chemnitz/Germany (C1 to C5) and fauviontpellier/France (M1 to M4). All
results in Table 2 are denoted in tokens, exddffE”which denotes the number of males and
females, respectivelychecketwhich denotes the number of audited subjects‘@a@iRatio
which refers to the percentage share of full coamaes (i.e., the nominator shows how often
subjects have given 20 tokendpeclared refers to the sum of all voluntary contributions,
> Ci = Y 0X;, actually made by the five acting subjects in tékevant block of six rounds,
‘Enforced are taxes or reimbursements paid due to an dlRlire penalties paid due to non-
compliance, Net ReV. refers to total net revenue collected by the gomeent (that is,
declared + enforced + P) with figures in parenthed@noting expected net revenue and

‘Payoff denotes the aggregate payoff of all subjectshioak of six rounds.

***|nsert Table 2 about here***

A Wilcoxon-Mann-Whitney rank-sum test on the itefdeclared’, ‘TC-Ratio’, Net Revenue’
and ‘Payoff’ shows that in most cases we cannettéhe null hypothesis that the figures are
drawn from the same population. Exceptions are [&ed’, third block, where we can reject

the null hypothesis at the ten percent level, ‘T&R, first and third block, where the null
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hypothesis is rejected at the ten percent and figecent level, respectively, and ‘Net
Revenue’, third block, where the null is rejectddttee ten percent level. However, if the
relevant differences between blocks are considéredach of these four items, in all cases
we cannot reject the null hypothesis that the Bguare drawn from the same population.
Hence, although there might be some differencesrdagg the impact of the penalty and with
respect to full compliance behavior, we concludat tin general there is no significant
difference between subject behavior in Chemnitz liodtpellier, so that we can analyze all

nine sessions jointly.

First Block

With respect to the first block it follows from Tliab2, ‘Declared’, that the actual voluntary
contribution level or tax compliance level is sapdially higher than that calculated for
rational, expected utility maximizing subjects fretpreceding section, i.e., zérélowever,

the ‘TC-Ratio’ shows that the level of full compi@e is substantially lower. Further, the
actual number of audits, i.e. 24, is sufficientlpse to the expected value of 27. In other
words, audits have generated additional revenuethackfore, net revenue exceeds voluntary
contributions (‘Declared’) in each case. Note, hegvethat in contrast to ‘Declared’, which
may vary from 0 to 600 tokens, ‘Net Revenue’ mayiimciple vary from 0 to 660 tokens,
where 660 tokens implies that there is alwaysgusttax evader and this tax evader is always

audited.

Second and third block
First of all, it is worth noting that in none die sessions the theoretically expected full

contribution environment (i.e. ‘Declared’ = 600)shamerged, except for session M4, third

® Yet, the contribution levels are by and largeiite Iwith results from public goods games in theotalkory or
classroom (e.g. see Ledyard 1995 and Pickhardt&@00&ere subjects contribute 40 to 60 percentheirt

endowment voluntarily.
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block. This notwithstanding, a comparison of theedared’ figures in the second and third
block with those in the first block demonstrateattthe lottery scheme has a strong and
positive influence on tax compliance (see TableA2)Vilcoxon signed ranks test (see Table
3) shows that we can reject the null hypothesisnof difference in ‘Declared’ after
implementation of the lottery scheme for both thee@nitz and Montpellier subset at the ten
percent level and for the joint set at least at filie percent level. In particular, we can
conclude that voluntary contributions made in bdte second and the third blocks are
significantly higher (one percent level) than ire thrst block. In addition, they are also
significantly higher (five percent level) in tharthblock than in the second block.

Essentially the same result holds true if we complae TC-Ratios. Inspection of Table 3
reveals that test results for the TC-Ratio, jogtt allow rejection of the null hypothesis in all
cases at the one percent level. In comparisontivéhiDeclared’ figures this indicates that the
lottery scheme not only yields a higher level aof tBompliance, but that this increase is
predominantly achieved by a much higher rate dfdampliance. This further indicates that
our scheme of rewarding only purely honest taxpay#wes work with respect to tax
compliance.

However, although in some cases we do observe dhatscheme yields higher net
revenues and/or a higher payoff in either the sg@orthird block (see Table 2), these results
are statically not significant. In fact, in bothsea we cannot reject the null hypothesis of no
difference (for brevity test statistics are notpibyed). Therefore, we conclude that the
scheme neither increases net revenue for the gmestnnor payoff for the subjects. Yet, at
this point it must be emphasized that in sessidasMll and M4 the net revenue of the first
block already exceeds the expected revenue of @8dns in the second and third block.
Therefore, in these sessions the scheme couldavet\Wworked because the level of initial tax
compliance was too high. Likewise, in sessions@3,,and M2 net revenue of the first block

is fairly close to the expected revenue level athais, even under extremely favorable
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circumstances the scheme could have worked onlpeatmargin. In the remaining three
sessions C2, C4 and M3 the scheme has worked @sfiected to net revenue and/or payoft,
except where extremely unfavorable odds have ptedeihat (i.e. session C2, third block).
To put it differently, the scheme has neither digantly increased net revenue for the
government nor payoff for the subjects becausénitial rate of tax compliance was too high

in most of the sessions.

Gender

To test for possible gender effects we first didVdcoxon-Mann-Whitney test on the
individual ‘Declared’ results of all 45 subjectsofrdisplayed here). Regarding the 16 male
subjects, we find @-value of 0.34 (see Siegel and Castellan 198ble J, foW = 64, m =

7, n = 9) and, thus, cannot reject the null hypsithe¢hat they are drawn from the same
population. Likewise, with respect to the 29 femsilibjects, we find @-value of 0.28 (see
Siegel and Castellan 198bable A, forW, = 208, m = 13, n = 16). Hence, we can conclude
that both males and females show the same behgaitarn in Chemnitz and in Montpellier
and that we can, therefore, analyze them jointlgweler, regarding males versus females,
we find ap-value of 0.0008 (see Siegel and Castellan 198bleTA, for Wy = 234.5, m = 16,

n = 29). Thus, we can reject the null hypothesithatone percent level and conclude that
males and females do not show the same behaviterpaPut differently, regarding a
subject’s voluntary tax compliance behavior it does matter whether the subject is French
or German, but it does matter whether the subgectale or female. In this context, it is worth
noting that Alm and Torgler (2006), based on datenfthe World Values Survey, do find
some differences in tax morale between taxpayerSramce and Germany. However, the
difference between France and Germany seems taubk smaller than differences between
other European countries or between European agesrgnd the USA (see Alm and Torgler,

2006, p. 239).
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Moreover, gender specific results presented in &dbbnd results from a Wilcoxon signed
ranks test in Table 5 show that the lottery schbasea positive impact on tax compliance for
both female and male taxpayers. In particular, tfog joint set we can reject the null
hypothesis of no differences in each case at tiegpencent level and conclude that the lottery
scheme has increased tax compliance for both naal@édemales. The only exception is the
difference between the third and second block. Riagg males we cannot reject the null
hypothesis of no difference, but with respect tmdées we can reject the null hypothesis at
the five percent level. Therefore, we conclude thatpenalty increase had no impact on male
behavior, but did influence the behavior of femal@some extent. This supports the view
expressed earlier on (see section 4) that indivsdomay react differently to instruments used
for fighting tax evasion.

Furthermore, results presented in Table 4, firsthl support the finding of Spicer and
Becker (1980, p. 174) thatp. “males evade a greater percentage of their tdveasfemales”
(see also Baldry 1987 for similar results). In faat the first block males contributed on
average only 44 tokens per block, whereas femadesributed on average 80 tokens per
block. Also, inspection of the TC-Ratios shows tli@males more often show a full
compliance behavior than males do. In both casengiglly the same is true for both the
Chemnitz and Montpellier subset.

In addition, positive rewards in form of the lotescheme had a much stronger impact on
males than on females. Inspection of Table 4 shbatsmales have increased their average
voluntary contribution from 44 tokens in the fildock to 84 tokens in the second block and,
thus, by factor 1.9. In contrast, females haveeased their average voluntary contribution
from 80 tokens in the first block to 96 tokenshe second block and, thus, just by factor 1.2.
Comparing the third and the first block yields migr result and also shows that males in
France and in Germany have increased their volyetantributions by almost the same factor

of 2.2. This is also true for females, but at adowate of about 1.35. It is also worth noting
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that the gap between voluntary male and femaleribaions is substantially smaller in the
third block as compared to the one described abmvthe first block (see Table 4). To this
extent, the lottery scheme has generated a moferonmiax compliance behavior.

Finally, it should be stressed that in general ribgults support the findings of Alm,
Jackson and McKee (1992) with respect to the infteeof positive rewards on honest

taxpayers.

6 Policy Recommendations and Concluding Remarks

In this paper we have tested a new experimentagjadsr analyzing the impact of positive
rewards on individual tax compliance. Importanttdeas of the design are that it applies for
purely honest taxpayers only and that the prolgmii an audit is endogenously determined.
To this extent, the design is close to a real werldironment. Evidence from various sessions
suggests that positive rewards in form of individigtery winnings for purely honest
taxpayers have a strong positive impact on tax ¢ciamge, as they pull potential tax evaders
into the honest taxpayer domain. In addition, @sults suggest that this positive impact on
tax compliance is particularly strong for male taygrs. Further, our results confirm the
findings of others that male taxpayers evade atgrgeercentage of their taxes than females.
Yet, it has been demonstrated in section four tiatottery scheme implies some costs (i.e.
an information rent) and can, therefore, be reveantencing for the government only if the
actual net revenue before the introduction of titeety scheme is below a certain threshold
(i.e., 384 tokens, see Table 2). The results pteden section five support this view.

Taken together, our findings imply that the introglon of individual lottery winnings for
purely honest taxpayers will be rather successfukerms of an overall revenue increase in
economies with a low rate of tax compliance andgh lshare of male taxpayers. As such
circumstances may predominantly prevail in develgpcountries, introducing individual

lottery winnings for honest taxpayers might be anpsing tax policy option for developing
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countries. In any case, results shown in this papel in previous literature on positive
rewards for honest taxpayers suggests that moeanas in this direction, including field

experiments, should be done.
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Figure 1: Probability and Payoff Calculation ‘Black Sheep’ Strategy, #2 Block

Probability A4_1

Coin

#1 Card

80
4/5

#2 Card

#2 Card

Two honest are drawn

80

1/2

80

80+72

27

Expected Payoff (Base and Lottery) for Each of th&our Honest Taxpayers (A4 1)

% 1G1Z§BO+;D§G§EL52+ é@[am;ﬁ@d:mw 9‘3’9%[80
+lzﬁm§ﬁal-[80+ ﬁﬁ&msz 088080+ 0120152= 8864
25 44 > %5%

Expected Payoff for the ‘Black Sheep’A4_1)

1moo+1ﬁU0+ &Um [—EE—!—EI.OO 080100+ 02(70= 94

Expected Public Good Payoff

[1[80+2EI—G3—E(80 72)+1émt(80+3o 72)+ ét(80+3o 72)}9§ 30



28

Table 1: Expected Individual Payoffs per Round andlock (in tokens)

#1 Block
All Subjects
Base PG EP
97 9 106
#2 Block
Alpha-Group Beta-Group
No. Base PG L EP No. Base PG EP
A0 - B5 97 9 106

Al 80 0 36 116 B4 96.25 0 96.25
A2 80 114 18 109.4 B3 95 114 106.4
A3 80 234 12 1154 B2 925 234 1159
A4 80 354 9 124.4 BT 85 3541204

A4_1 80 30 86411864 A_1 94 30 124
A5 80 384 7.2 1256 BO - - -

#3 Block
Alpha-Group Beta-Group
No. Base PG L EP No. Base PG EP
A0 B5 96 12 108

Al 80 24 36 1184 B4 95 24 974
A2 80 144 18 1124 B3 93.3 14.4 107.7
A3 80 264 12 1184 B2 90 26.4 116.4
A4 80 384 9 127.4 Bl 80 384 1184
A4_1 80 31.28.64 11984 A 1 92 31.2 123.2
A5 80 384 7.2 1256 BO - - .

Note: Base denotes the expected payoff base valaedenotes the expected payoff from
public good provision, L denotes the expected pdyarh the lottery and EP denotes the total
expected payoff per subject in tokens, i.e., BaB&H+L]. No. denotes the allocation with A
and B referring to the alpha- and beta-group, retpely, and the attached number denotes
the number of subjects in either the alpha- or lgtaup. A4_1 denotes the expected payoff of
the four honest subjects when a ‘black sheep’ efyatis pursued with five subjects in the
alpha-group, of which only four are honest and e tax evader (the ‘black sheep’). A_1
denotes the expected payoff of the ‘black sheep’.
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Table 2: Results per Block and Session for Chemuitand Montpellier (in tokens)

Chemnitz Montpellier Average
C1 C2 C3 cC4 C5 ML M2 M3 M4 CA MA TA
(M/F) (213) (2/3) (2/3) (3/2) (0/5) (2/3) (1/4) (3/2) (1/4) (9/16) (7/13) (16/29)

#1 Block
Declared 349 241 337 252 458 396 295 277 424 327 348 337
TC-Ratio 0/30 4/30 3/30 1/30 4/30 11/30 7/30 1/30 15/30 2/30 9/30 5/30

Enforced 18 20 19 60 10 39 54 21 20 26 34 30
(Checked) ) (@ (@ & @ @4 @ @& O
P((50%) 9 10 95 30 5 195 27 105 10 13 17 15

Net Rev. 376 271 365.5 342 473 455 376 3085 454 366 398 382
(90) (90) (90) (90) (90) (90) (90) (90) (90) (90) (90) (90)
Payoff 3706 3542 3729 3580 3941 3949 3682 3617 3940 3700 3797 3743

#2 Block
Declared 410 532 495 420 374 440 469 404 587 446 475 461
TC-Ratio 10/30 25/30 23/3( 15/30 16/30 22/30 21/30 19/30 28/30 18/30 23/30 20/30
Enforced 44 3 0 20 60 0 20 40 0 25 15 20
(Checked) (a=5; (0=4; (a=6; (a=4, (a=5; (a=2; (a=2; (0=6; (0=4,
B=5) B=1) PB=2) B=1) p=3) P=1) PB=2) P=2) p=1)
P (50%) 22 15 0 10 30 0 10 20 0 13 8 10
(-)Lottery 72 144 216 144 216 72 144 216 144 187 144 166
Net Rev. 404 3925 279 306 248 368 354 248 443 297 353 325
(384) (384) (384) (384) (384) (384) (384) (384) (384) (384) (384) (384)
Payoff 3535 3791 3629 3611 3518 3706 3758 3586 3884 3617 3734 3669

#3 Block
Declared 491 482 500 476 528 505 492 580 600 495 544 519
TC-Ratio 20/30 23/30 24/3( 19/30 22/30 24/30 24/30 29/30 30/30 19/30 27/30 24/30
Enforced 41 0 0 46 1 50 18 0 0 18 7 13
(Checked) (0=4; (0=12 (0=8; (a=7; (0=6; (0=8; (0=6; (a=4; (0=4;
B=3) ;B=1) B=0) B=4) B=1) Pp=2) p=1) B=0) pB=0)
P (100%) 41 0 0 46 1 50 18 0 0 18 7 13
(-)Lottery 144 432 288 288 216 288 216 144 144 274 198 236
Net Rev. 429 50 212 280 314 317 312 436 456 257 360 309
(384) (384) (384) (384) (384) (384) (384) (384) (384) (384) (384) (384)
Payoff ~ 3878 3096 343C 3608 3628 3624 3624 3872 3912 3528 3758 3630

Note: ‘M/F' refers to the number of male/female jegbs, ‘Declared’ denotes total voluntary
contributions (max. 600), ‘TC-Ratio’ denotes tataimpliance ratio, which is measured as the numiber o
full compliances (frequency of 20) over the totalmfer of tax payments per block (i.e. 5-6=30),
‘Enforced’ denotes reimbursements enforced duentawalit, ‘Checked’ denotes the number of checked or
audited subjects, ‘P’ denotes penalty paymentstdugn audit, ‘Lottery’ denotes lottery winnings,dan
‘Net Rev.’ denotes the net income of the governfaectared+enforced+penalty[-lottery]) and figuras
parentheses denote expected net revenue per béaokding to section four (for example, first blcak
sessions, 90 is calculated from: 100-97=3%-8=90), ‘Payoff’ denotes total payoff per block.
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Table 3: Wilcoxon Signed Ranks Test on Declared antiC-Ratio

Session Cl1 C2 C3 C4 C5M1 M2 M3 M4 PRS p-value

Declared

(#2 -#1) 61 291158 168 -84 44 174 127 163 C M
Rank 1 5 3 4 2 1 4 2 3 13 10 0.0938/0.0625
Rank 2 9 5 7 3 1 8 4 6 42 0.0098

(#3 -#2) 81 -50 5 56 15465 23 176 13 C M
Rank 4 2) 1 3 5 3 2 4 1 13 10 0.0938/0.0625
Rank 7 4 1 5 8 6 3 9 2 4 0.0137

(#3 -#1) 142 241 163 224 70 109 197 303 176 C M
Rank 2 5 3 4 1 1 3 4 2 15 10 0.0313/0.0625
Rank 3 8 4 7 1 2 6 9 5 45 0.0020

TC-Ratio
(#2 - #1) 10 21 20 14 12 11 14 18 13 C M
3

Rank 1 5 4 3 2 1 4 2 15 10 0.0313/0.0625
Rank 1 9 8 55 3 2 55 7 4 45 0.0020
#3-#2) 10 -2 1 4 6 2 3 10 2 CM
Rank 5 2 1 3 415 3 4 15 13 10 0.0938/0.0625
Rank 85 (3 1 6 7 3 5 85 3 42 0.0098

18 1813 17 28 15 C M

#3-#1) 20 19 21
Rank 4 3 5 15 151 3 4 2 1510 0.0313/0.0625
Rank 7 6 8 45 451 3 9 2 45 0.0020

Note: #2-#1, #3-#2, and #3-#denote the difference of the relevant values inttée blocks under
consideration, parenthesis denote negative raRRS denotes the sum of the positive ranks and
p-values are taken from Siegel and Castellan (1$85332). With respect to the TC-Ratio
differences are based on the nominators (see T3bdmly as the denominators are identical
in each case.
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Table 4: Gender Specific Results per Block and Sesas for Chemnitz and Montpellier

Chemnitz Montpellier Average

C1 Cc2 C3 C4 M1 M2 M3 M4 CA MA TA
(M/F) (213) (213) (213) (3/2) (2/3) (1/4) (3/2) (1/4) (9/16) (7/13) (16/29)
#1 Block
Males 2 2 2 3 2 1 3 1 9 7 16
Declared 67 15 59 29 50 33 64 20 41 49 44
TC-Ratio 0/12 0/12 1/12 1/18 0/12 0/6 1/18 1/6 - - -
Enforced 8 10 14 60 24 10 1 20 - - -
P (50%) 4 5 7 30 12 5 05 10 - - -
Net Rev. 145 45 139 176 135 48 1925 50 56 61 58
Payoff 1,491 1,480 1,50: 2,245 1,620 772 2,163 822 47 768 756
#1 Block
Females 3 3 3 2 3 4 2 4 16 13 29
Declared 72 70 73 83 99 66 43 101 79 81 80
TC-Ratio 0/18 4/18 2/18 0/12 11/18 7/24 0/12 14/24 - - -
Enforced 10 10 5 0 15 44 20 0 - - -
P (50%) 5 5 25 0 75 22 10 0 - - -
Net Rev. 231 226 227 166 320 328 116 404 83 a0 86
Payoff 2,220 2,062 2,22F 1,445 3,941 2,299 2,910 1,454 3,118 743 752 747
#2 Block
Males 2 2 2 3 2 1 3 1 9 7 16
Declared 82 120 95 70 40 a0 85 120 89 78 84
TC-Ratio 5/12 12/12 9/12 10/18 4/12 3/6 12/18 6/6 - - -
Enforced 8 0 0 20 0 10 20 0 - - -
P (100%) 4 0 0 10 0 5 10 0 - - -
(-)Lottery - - - 144 - - 144 72 - - -
Net Rev. 175 240 190 96 80 105 140 48 78 53 67
Payoff 1,487 1,431 1,36% 2,250 1,550 718 2,160 816 726 749 736
#2 Block
Females 3 3 3 2 3 4 2 4 16 13 29
Declared 82 97 102 105 120 95 75 117 89 104 96
TC-Ratio 5/18 13/18 14/1¢ 5/12 18/18 18/24 7/12 22/24 - - -
Enforced 36 3 0 0 0 10 20 0 - - -
P (100%) 18 15 0 0 0 5 10 0 - - -
(-)Lottery 72 144 216 - 72 144 72 T2 - - -
Net Rev. 229 153 89 210 288 364 108 395 58 89 72
Payoff 2,048 2,360 2,26: 1,361 3,518 2,156 3,040 1,426 3,068 722 745 732
#3 Block
Males 2 2 2 3 2 1 3 1 9 7 16
Declared 86 105 80 83 80 120 113 120 88 106 96
TC-Ratio 6/12 10/12 8/12 11/18 8/12 6/6 17/18 6/6 - - -
Enforced 15 0 0 40 40 0 0 0 - - -
P (100%) 15 0 0 40 40 0 0 0 - - -
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(-Lottery - 216 144 72 - 72 - 144 - - - -
Net Rev. 201 -6 16 258 - 168 120 196 120 52 86 67
Payoff 1,504 1266 1441 2075 - 1,412 667 2,389 754 698 746 719
#3 Block

Females 3 3 3 2 5 3 4 2 4 16 13 29

Declared 107 91 113 113 106 115 93 120 120 106 111 108
TC-Ratio 14/18 13/18 16/1¢ 8/12 22/30 16/18 18/24 12/12 24/24 - - -

Enforced 26 0 0o 6 1 10 18 0 0 - - -
P(100%) 26 O 0o 6 1 10 18 0O 0 - - ;
()Lottery 144 216 144 216 216 216 216 - 144 - - -
Net Rev. 230 56 196 10 314 149 192 240 336 50 69 59

Payoff 2,324 1,830 1,98¢ 1,533 3,628 2,212 2,957 1,483 3,158 707 755 728

Note: ‘M/F’ refers to the number of male and femsidjects, ‘Declared’ denotes voluntary contribngo
per capita and block of 6 rounds for either malegemnales, multiplying these figures with the numndge
males and females, respectively, and adding theegsafor males and females gives the corresponding
values in Table 2, ‘TC-Ratio’ denotes total comptia ratio, which is measured as the number of full
compliances (i.e., 20 tokens given) over the totmhber of tax payments per block for males and lesna
‘Enforced’ denotes reimbursements enforced duentawdit, ‘Penalty’ denotes penalty payments due to
an audit, ‘Lottery’ denotes lottery winnings, ardet Rev.” denotes the net income of the governpent
block from either males or females, adding up ef tilale and female figures gives the corresponding
value in Table 2,'Payoff’ denotes payoff per blémkmales and females, again adding up yieldsviaate
figures in Table 2.
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Table 5: Wilcoxon Signed Ranks Test on Declared antiC-Ratio for Males and Females

Session Ci1
Males/Declared
(#2 - #1) 15
Rank 1
Rank 2
(#3 - #2) 4
Rank 1
Rank 1
(#3 - #1) 19
Rank 1
Rank 1
Females/Declared
(#2 - #1) 10
Rank 1
Rank 1
(#3 - #2) 25
Rank 4
Rank 7
(#3 - #1) 35
Rank 4
Rank 7

Males/TC-Ratio

(#2 - #1)
Rank
Rank

(#3 - #2)
Rank
Rank

(#3 - #1)
Rank
Rank

0.42
1
2
0.08
2.5
2.5
0.5
1
1

Females/TC-Ratio

(#2 - #1)
Rank
Rank

(#3 - #2)
Rank
Rank

(#3 - #1)
Rank
Rank

0.28
1
1
0.5
4
7
0.78
4.5
7.5

C2

105
4
8

15

(3.5)

(3.5)
90
4
7

27

-6
(1)
(4)
21

4

C3

0.67

0.1
(2.5)
(2.5)
0.58

w W

2.5
0.78
4.5
7.5

C4

N
N

oo U1 W

OWWOoIN
o

C5 M1
- -10
- (D)
- (D)
- 40
-3
-7
- 30
-1
- 3
17 21
(2) 2
3) 4
31 -5
5 3
8 (3
14 16
1 1
1 2
- 0.33
-1
-1
- 0.33
-2
- 6
- 0.67
-1
-4
0.4 0.39
2 2
4 3
0.2 -0.1
2 (2)
4 (25)
0.6 0.28
2 1
5 1

M2

(1)
(1)

M3

49

0.58
4
8
0.42

3
6
1
4
9

p-value

4 10 9 0.0625/0.125

M4  PRS
100 C M
7 35
0O CM
- 3 6
- 21
100 C M
4 10 10
8 36
16 C M
1 1310
2 42
3 CM
2 14 6
2 37
19 C M
2 1510
3 45
083C M
4 1010
7 36
0O CM
- 356
- 21.5
083 C M
2 10 10
5.5 36
033C M
1 1510
2 45
0.08 C M
1 10 4
1 25.5
042 C M
2 1510
2 45

0.0078

>0.5/0.125
0.1484

0.0625/0.0625
0.0039

0.0938/0.0625
0.0098

0.0625/0.4375
0.0488

0.0313/0.0625
0.0020

0.0625/0.0625
0.0039

>0.5/0.125
0.1484

0.0625/0.0625
0.0039

0.0313/0.0625
0.0020

0.0625/>0.5
0.0391

0.0313/0.0625
0.0020

Note:#2-#1, #3-#2, and #3-#denote the difference of the relevant values intit@ blocks under
consideration, parenthesis denote negative raRRS denotes the sum of the positive ranks and
p-values are taken from Siegel and Castellan (1$85332). With respect to the TC-Ratio
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differences are here based on the actual ratio {&&ae 2) because the number of males and
females varies.
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Appendix

French and German translations of the followingruttions were used for the experiment.

Instructions
In this experiment you are an agent in a model @egn You will receive in each round 100
units of a good (column B in your earnings recdndet). A generally accepted ruling says
that you are required to give 20 units to an io8bh which is part of the model economy
(column C). However, in principle, each agent aaelfy choose the amount which he or she
gives to the institution from the integer interf@l 20], with: {0, 1, 2, ..., 18, 19, 20}.

Yet, the institution will monitor compliance witthé ruling at random. In case that a
random check reveals that less then 20 units haga given, the difference and a penalty is
due. The penalty is half of the difference thatlig. Example: Required 20; actually given
16; Difference due 4; penalty due 2; total 22.

Monitoring Modus:

After each round the institution decides by tossingoin whether or not a check will be
carried out or not. If the coin shows its face ea{fnumber) the check will be carried out,
otherwise there is no check.

If a check is carried ougnecard will be drawn from a properly mixed stackcafds with
the numbers 1 to 5. The agent associated with twingber drawn will be checked. All other
agents will not be checked. The check will be iivgge and the results will not be made
public.

Payoff

The ‘calculator will summarize all individual caittutions, including differences and
penalties due. The sum will be divided by the nundfeplayers. This result will be tripled.
The resulting amount will be paid to each agent padinto column (F) on your earnings
record sheet.

Your Job
It is your job to maximize your total earnings (@min G) over all rounds of the block.

We will play 6 rounds one after the other. Themaftou will receive new instructions
and we play another block of 6 rounds. Thereafteu, receive new instructions and a third
block of 6 rounds will be played. Thereafter thpexment ends.

After the experiment one agent will be determinédramdom by drawing a card as
described above. This agent will then receive 1%i®br her total earnings in Euro cash (this
will be are a two digit amount of Euro). In additieevery agent will receive 5 Euro in cash.

Procedure

At the beginning of a round you need to decide Wwhaenount you want to give to the
institution. You need to write this amount in colur@ on your earnings record sheet and
simultaneously on your submission form. Put youomsission form face down in front of you
and write your ID number on the back of your form.

Thereafter the institution determines whether draxgheck will be carried out and who
will be checked. The instructor collects the sulsmis forms face down and passes them on
to the institution. The institution then carrieg tlie check and notes on the submission form
any difference due and any penalty due, if appleab

The institution then passes all submission formsoothe calculator, who determines the
payoff and announces it. Thereafter a new rounihbeg
Do you have any questions?
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Instructions (#2 Block)

All instructions given in the first block remainlich

The only change is that you can now voluntarily &épt a higher number of random
checks. If you do opt for a higher number of randdmecks then please mark “Alpha” on
your earnings record sheet and on your submission in addition, also at the back of your
submission form).

If you do NOT opt for a higher number of random ateethen please mark “Beta” on
your earnings record sheet and on your submission {in addition, also at the back of your
submission form).

For both groups ,Alpha“ and ,Beta“ a coin will nole tossed separately. Again, if the
coin shows its face value (number) a check wiltheied out in the relevant group, otherwise
there will be no check.

For the Alpha-Group®, in case that a check is carried awp cards will be drawn from
a properly mixed stack which contains only cardghwhe numbers of those agents who have
jointed the ,Alpha-Group®. In case that the ,Alpaeoup” has just one member, this member
will be checked.

In addition, theactually checked members of the “Alpha-Group” (i.e. onevoo) take
part in a lottery. In this lottery 72 units of tigeod are at stake. Again, the lottery winner is
drawn from a properly mixed stack of cards whicintams only cards with the numbers of
“Alpha-Group” members that have been checkeddgne.or two cards). However, the winner
receives the 72 units only if he or she has cordphgh the rule and has consequently given
20 units to the institution, and no penalty was.duoecase that the ,Alpha-Group® has just
one member, this member will be checked and, peavithat no penalty was due, this
member receives the lottery winning.

If the lottery has actually been awarded, the wign{72 units) will be deducted during
the calculation of the payoff. That is, it reduties sum that will be divided by the number of
players.

For the Beta-Group”, in case of a check, onlgne card will be drawn from a stack of
cards that contains the ID-numbers of all membétb® “Beta-Group”. All members of the
“Beta-Group” are excluded from the lottery.

The monitoring procedure is otherwise the sama & first block.

Do you have any questions?

Instructions (#3 Block)

All instructions given in the second block remaadi¢. The only change now consists of an
increase of the penalty. Now the penalty is exaa#lyhigh as the difference that is due. The
higher penalty applies to both the ,Alpha“- and iBeta“-Group. The monitoring procedure
remains the same as before.

Do you have any questions?
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